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(54) SOUD-STATE LASER OSCILLATOR 

PROBLEM^TO BE SOLVED: To provide a solid-state laser oscillator 
capable of compensating for birefringence and suppressing the output loss 

to a minimum. . , , ... ^, 

SOLUTION: This solid-state laser oscillator is provided with an excitation 
module 16. located on an optical axis C between an output mirror 12 and a 
reflecting mirrx>r 13. polarizer 14 located between the exertion module 16 
and the output mirror 12. Faraday rotator 15. for rotating the polanzing 
Section oHnputted laser light at 45° in a fixed direct.on wrth respect to 
the optical axis C and outputtingthe laser light, and optical element for 
outputting the laser light, so that the polarizing direct.on of laser light, 
inputted from the side of the reflecting mirror 13 to be outputted to the 
Lice of the exciting module 1 6. oan be rotated by 90' m the polarizing 
direction of laser light inputted from the side of the excrtat.on module 16. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 




[Claim(s)] r-haracterized bv providing the following and which outputs a laser beam A 

[Claim 1] A solid-state-laser oscillator which ,s J^«^~ * h have been arranged "with a predetermined gap A solid-state- 
resonator which has an output mirror and a reflective m ^ wh^ch have b ,een J polarizing element arranged 
, aS er medium arranged on an optica. axis between , an optical rotatory-polarization child who 
between this solid-state-laser medium, said OU ^. . m ^l°™^ ^ u m rotates in the fixed direction 45~5 times, and 
is stationed between this po.anz,ng element and sad solid ^state ro between said solid-state-laser 
outputs the polarization direction of an ^ed laser beam ^°^ lplMed so that the polarization direction of a laser 
medium and said reflective mirror or said output '^J^' e ^^ ^Tso\U-^AB-\ aB er medium side may rotate 
beam which it is inputted from sa d reflect^ [™™ S '<^^^ medium side 

l^ZSX^^^ol:^ a^s^r oscillator according to cUim 1 characterized by being a 

Sa^ircptica, element is a ^-te-Us. ^ ^ 
and the optical axis is characterized by making 90 degrees to the polarization^ °^ , beam A 

Slaim 4] P A solid-state-User osc i.lator whic ^^^^Z^^t^ a Predetermined gap A solid-state- 
resonator which has an output mirror and a reflective mirror whicn nave i Dee * polarizing element arranged 
User medium arranged on an optical axis between said output mirror and said^ ^'b^ which has been 
between this solid-state-laser medium. ^^J^KS^^ been arranged be^een an optica, rotatory- 
arran.ed between ^ i S^^^^£fiE^^ the polarization directs of an inputted laser beam 
£ *To saTd op IT^XTsl ^ olid-state-laser medium and said output mirror, or said reflect™ mirror 
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[Detailed Description of the Invention] 

ffi?L**d fm to -** *~*» "—1 Especially *|uo pro-*. r*u. to -—I- «— «* — ~ - tah 

U~1M output poluHz-tou *«* ■ ppppptator. 

KU, *. PHo, Art] . , ^ p^d^^h^I^ 

1994) pp.1-6 Bn.no bnnpMn. by *. f«-w tototo,, » *. f^^'TSLi. «.d th.r. is . «.mpl. which to* .nd 

resonator, and intersects perpendicularly with rt r « s P~ twa J n _ esonator and there is an example which prepared the 
S^r^rhS™^^ l^LVZ^T^ hy 09,0 L 0 E9.-4<M„. 1996) pp.1 M 

considers as the linearly polarized light by the output m.rror side. 

SSLu » h. MP* * *. Invention J Th.r..„ J*. ^j^^Z^™^:^^ 
Lt otpMp.. Th« „. .in.. . ".en*.; ppppp t. "FT**, ^"?;t,Twhcl* S,t*.-W p.H»r oonngprptlon 

r.^P.1-^"^ 

optical adjustment in a resonator increased and rt was Dolariz aticn of light, and on the other hand, making an 

22 assissws: s ^r^tp^rr-^..^. — — -- * — 

suppress loss of power to minimum. 

E for Solving the Prob.em] .n order to solve the ^ve-^ * 
ndicated by claim 1 A resonator which has an output m»ror and a r f^^^J^^ m , mr me dium arranged on an 
predetermined gap in a solid-state-User '^TJZ TdemenJ arranged between this solid-state-laser 
optical axis between said output m.rror and sa,d rf^'™* ^"^^ation chHd who is stationed between this 
medium, said output mirror, or sa.d reflects m.rror, Wrth an opt.cal ^"^rtion 45**5 times, and outputs the polarization 
polarizing element and said solid-state-laser medium, rotates n *e fixed dnrtM 45 3 > ^ ^ ^ ^ 
direction of an inputted laser beam to rt to sa,d opt-cal axis I j. arranged between satf * of fl , aser beam 

reflective mirror, or said output m.rror. It had an , opted ^^^^JSmI^» medium side may rotate 90**5 

[0012] In a solid-state-laser oscillator wWch outputs a laser beamm m ^^^^J\^^ r[aee r medium arranged 
output mirror and a reflective mirror which have been arranged W J " ^^^^^ arrange d between this solid-state- 

rs^s.^^^ rJS-ii^h he- — - — 

state-laser medium and said output mirror, or said reflectrve mirror. 

the jppt.lt of 1 opprrtion o' *P iov.rt.on. Th. „l,a-^P-l«pr ~c,llotor 1 0 only of thn pr.d.fnnin.d pp 

, . , . . u • 04/02/12 
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pobrfc.d light * th. inputtdd ta> h.drn o^puttrf so th* th= pcl.ralion direction of the h».r 

outputted from the output mirror 12. „ vn | aine d seauentially from the output mirror 12. That is .laser beam L 

[0016] Here, the polarization condrt.on of a laser beam « ex ^ d .^.^^ ^"^^^ La Ser bea m L as which the 
reflected by the output mirror 12 is presonbed to the J^^g* Erection 45 degrees 

ESFJZ ffKSSS Ration a y s portion .5 de.ee, A laser beam 

recedes amplification by the excitation module 16 with this polar izat.cn, °°"<^ tums jnto the oircular 

anc .po.arizat.or .of laser -^^^Z^S^t^ excLion moduTe 16 again, the polarization direction at this 
£^J^Sl!Z££& lotion of 'the linearly polarized Hght which advances hard flow and reoe.es 
amplification lies at right angles mutually. ftirthpr bv the f ara dav rotator 15. and it becomes the 

[Equation 1] 



0 

L J 



R = 



cos 9 sin 9 
-sin 8 cos 6 



exp0<$/2) 0 
0 expH5/3 



cos 6 sin 6 
-sin 8 cos 6 



F=1/2 



as 



^^^^^^^^^^^ 

set to 0. This is shown by the following formulas. 
[0023] 0=RFFRI — if this 0 is calculated — [0024] 
[Equation 2] 



■-{'} 
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th. effect of tHe Heat induced birefringence about an osciHation is cance.ed. Therefore, a birefringence w, be compensated with 
the solid-state-User oscillator 10 e^lM-state- laser oscillator 10. In addition, drawing 2 shows the 

r s ^2SW52 iSSSWSJ osciHator col.ective, not U sin g the faraday 

exerted is compensated, and laser output « h ««^" ^"^.^^H.ht so that the explanation in the middle of 
[0029] In addition, a laser output can also be made into ^[^^eKfr refle ^ e mirror 13 with the above configuration, 
above may show by replacing the locat.cn of the output n™™*™.™*"^^ of this ope ration it can prevent being 
[0030] Since according to the t^SS^&SSSXL excitation and each optica, element 

r^rthtf.exU on resonator layout becomes large, optica, adjustment 

in a resonator can be performed easily operation. That is. even when the faraday rotator has been 

[0031] In addition, this invent™ » not fan* d to* he , gest *^"^^ ed CQUnt k reaIi2ed , and hea t induced birefringence ,s 

^Teitil^ru^ - * — "** d06S d ^ te fr ° m 

summary of this invention 

gssi - *. i— i -r*. n-ssi's ssjsse: c d ^is. , r. , 2!5sK S£s?" 
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